Analysis of l-DOPA-derived melanin and a novel degradation product formed under alkaline conditions.
When the therapeutic drug l-DOPA, which is used to treat Parkinson's disease, is combined with magnesium oxide (MgO), a formulation change produces a dark substance. Infrared spectroscopy reveals that this substance is melanin. After allowing the l-DOPA and MgO mixture to stand, the l-DOPA content decreases significantly, and a new degradation product (the final degradation product of l-DOPA, FDP-D) is generated. Formation of this product requires a solution with a pH of >10, and the presence of MgO is not necessary. FDP-D is not produced by tyrosinase decomposition of l-DOPA and is therefore not a melanin-related compound. Pure FDP-D is isolated by adjusting the l-DOPA solution to pH 10 with ammonium hydroxide, allowing it to stand for 3 days at room temperature, adding trifluoroacetic acid (TFA), filtering the precipitate, and separating the supernatant with high-performance liquid chromatography (HPLC). Mass spectrometry indicates that the isolated FDP-D has a molecular formula of C9H9NO7. On the basis of NMR analysis ((1)H NMR, (13)C NMR, DEPT, H-H COSY, HMQC, and HMBC), FDP-D appears to be a substance with the novel structure 7a-hydroxy-5-oxo-1,2,3,5,7,7a-hexahydropyrano [3,4-b]pyrrole-2,7-dicarboxylic acid.